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[57] ABSTRACT 

A copying apparatus having an interrupt copying func- 
tion is disclosed which comprises a memory for storing 
copying conditions, an input device for inputting copy- 
tng conditions, a copying control for performing copy- 
ing operations according to stored copying conditions, 
a memory for storing interrupt copying conditions, a 
mode selection devices for selecting the interrupt mode, 
and a system for making, when the interrupt copying 
mode is selected, initial setting of copying conditions 
for the interrupt copying operation by setting up copy- 
ing conditions thai are stored in the memory for inter- 
rupt copying conditions in the aforementioned memory 
for copying conditions, whereby the operation for stor- 
ing copying conditions is simptifed or can be eliminated. 

5 Claims, 4 Drawing Sheets 
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1 2 

^ ^ ably set up as the initial setting, and therefore, the user 

COPYING APPARATUS THAT AUTOMATICALLY is the n required to reestablish desire d copyingcondi- 
SETS MANUALLY INPUTTED CONDITIONS OF tions. fn actual use or the copying apparatus, inTrare 
IMMEDIATELY PRECEDING INTERRUPT AS that the interrupt copying is practiced, and it is rarer 
INITIAL COPY CONDITION FOR PRESENT 5 that the interrupt key is used for selecting the interrupt 
INTERRUPT * mode, and it is the real situation that the "interrupt key" 

is not effectively used. 

v!5 ??£ l ?*l 10 ?* is 8 con,inuation of application Ser. Accordingly, an object of the present invention is to 
No. 07/110,412, filed Oct. 20, 1987, now abandoned. pr0v ide a copying apparatus having an interrupt func- 

BACKGROUND OF THE INVENTION 10 tion * 
. _. . , r v i Another object of the present invention is to provide 

J. Held of the Invention a copy i ng apparatus with an interrupt function which 

The present mvent ion relates to a copying apparatus ^11 facilitate the troublesome setting up of copying 

with an interrupt function capable of automatically conditions Md simplify or eliminate the need for the 

settingup copying conditions that are frequently used. 15 0 tion for stori in a mcm thc ^ condU 

l&FX? °L Ar \ • k v tio ™ in * dvan ~ u« > wi " P">vide ^oved opera- 

With recent rapid improvement in copying capabili- ^lity r r 

ties, copying apparatus have come to be provided with 

many and various functions such as continuous copying SUMMARY OF THE INVENTION 

rnnliT h K Pa / e a * yi !5 B ' 2 ° ™* aforementioned objects are attained by a copying 

copying, binding margin provision, and anamorphic ^ . . w«v 7 « wp/ M, e 

copying. As a refult of fuch enhancement in capabilities » «W«g function con, 

and functions provided for copying apparatus, there 8 for 'h^" copying con- 

arise problems that the ttfyn^ju^rf^^ Atwnjjrfji^^ with a plurality of 

in the use of such-CcwmTap^tus becomes compli- 25 •'^n^Tfor inputtmg copying conditions; a copying 

cated and the handling thereof becomes difficult. For COntr .° 1 for Performing copying operations according to 

example, when using a copying apparatus, such various C0 Py ,n 8 conditions stored in the first memory; ^second_ 

copying conditions as number of copies, copy density, memoryfor storing therein coRYing con ditions in the 

magmfic^tf^ and fur- preceding interrupt copying operatiQriLJLmode selec- 

ther. whether the various functions are to be performed JO lion devicc for selecting the interrupt copying, mode 

or not must be set up. capable of executing interrupt copying; and a system for 

Regarding such problems, there have been proposed establishing the copying, conditions fo^jhe ^ interrupt , 

copying apparatus additionally provided with program copying operation bv_transferj3mg^fie^co^vinp condi- 

keys for storing in memory some sets of copying condi- ,ions stored '^Jfejccond rn^mgr y^to thc first memory 

tions in 8 programmed fashion in advance such as that 35 wncn the mterniprc^pj^fig mode is selected by the 

disclosed in U.S. Pat. No. 4,275,958. In this type of mode selecti on device, thereby establishing the copying i j • 

apparatus, the user is able to make programs for copy- conditions identical to the preceding copying condi- i^-^^fS 

ing conditions in advance by using both the program *' ons * 

keys and ten-keys and when the apparatus is to be oper- ^ ne aforementioned objects are also attained by a 

ated the programmed copying conditions are called and 40 copying apparatus having an interrupt copying function 

set up by the user using those keys again. In this kind of comprising a first memory for storing therein copying 

apparatus, however, there are such disadvantages that conditions; an input device provided with a plurality of 

the operations for programming those copying condi- input keys for inputting copying conditions; a copying 

tions and calling a program out of the stored programs control for performing copying operation according to 

are troublesome and that thc control panel becomes 45 copying conditions stored in the first memory; a mode 

more complicated because of the addition of the pro- switching arrangement for switching between normal 

gram keys, and as a result, operability of the copying copying mode and interrupt copying mode; a seco nd 

apparatus is impaired rather than improved. me mory for temporarily saving ih exein-the-CQpying 

Many a copying apparatus is, for enabling it to inter- co nditions in the normal cop jang_mode: a third memory 

nipt j ts normal copying operation (a n ormal mode) 50 foT storing tnercm copying conditipjiiiBLthc- preceding 

halfway and copy another original (an interrupt copy- interrupt copying operatio n:_ftj ysiemibr making, when 

ing mode), provided with an interrupt key for switching Ihc interrupt copying mode is selected by the mode 

between the normalmo dc and the inte rrupumode-such switching arrangement initial setting of the copying 

as that disclosed in D7S. Pat, Nos. 4,543,643 and conditions for the interrupt copying operation by savr ^ 0\^f\J\ 

4,0990,860. The interrupt key when it is pressed during 55 ing the copying conditions stored Jn the firstj nemory-ir^ / 

the normal mode causes the ^opying conditions and the second memory and setting up the copying condi- \ / 

status o f copy production at thatJi melo-beaemporarilv Fions stored in the third, memory in the first memory; 

storecPin a memory—and some copying conditions, and an arrangement for making, when the normal mode 

which were incorporated into the apparatus by the is selected by the mode switching means, set-up of the 

manufacturer of the copying apparatus, are set up as the 60 co pying conditions existed before the interrupt copying 

inMaljeiting-S^ is switched to the interrupt 'operation oyjsetting up the co pying cond itions stored in 

mode. And when the interrupt key is presse iLagain. the the second memory in the first memory. 



copying conditin^an^_lh^_*iqtj}^fn^y 

dur^lfaTS^^ BRIEF DESCRIPTION OF THE DRAWINGS 

storeg[g ^called back ^andqhereb y, the apparatus is 65 FIG. 1 is a front view in section schematically show- 

, reset to theoriginal.sta|e. However, when thc mode is ing structure of a copying apparatus; 

o^y€\ t switehe*no the interrupt mode by means of the inter- FIG. 2 is a plan view showing structure of an control 

nipt key, the same fixed copying conditions are invari- panel of the copying apparatus; 
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FIG. 3 is a block diagram schematically showing a 
control circuit in the copying apparatus: and 

FIG. 4 is a flow chart showing steps of the procedure 
executed in the microcomputer CPU; 

FIG. 5 is a flow chart showing steps of the procedure 
executed in the microcomputer CPU; 

FIG. 6 is a flow chart showing steps of the procedure 
executed in the microcomputer CPU; and 

FIG. 7 is a flow chart showing steps of the procedure 
executed in the microcomputer CPU. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An embodiment of the present invention wilt be de- 
scribed below with reference to the accompanying 15 
drawings. 

FIG. 1 is a front view in section schematically show- 
ing the structure of a copying apparatus A. Referring to 
the figure, virtually in the center of the body of the 
copying apparatus, there is provided a photosensitive 20 
drum 1 for rotation in a counterclockwise direction, and 
around the drum 1 arc disposed a main eraser lamp 2, 
sub corona charger 3, sub eraser lamp 4, main corona 
charger 5, developing device 6, transfer charger 7, copy 
paper separation charger 8, and a blade type cleaning 25 
device 9. The photosensitive drum 1 is provided with a 
layer of a photosensitive material formed on its surface, 
and the photosensitive material is photosensitized and 
charged by passing through the eraser lamps 2 and 4 
and the corona chargers 3 and 5 and subjected to an 30 
image exposure from an optical system 10. 

The optical system 10 is disposed under a transparent 
original platen 16 so as to be able to scan an image of the 
original and the optical system 10 includes a light 
source 11a, movable mirrors 11, 12, and 13, a lens 14, 35 
and a mirror 15. Driven by a scan motor M3, the light 
source 11a and the movable mirror 11 are moved to the 
left at viewed in FIG. 1 at a speed of v/m, where m 
represents copy magnification, with respect to the cir- 
cumferential speed v of the photosensitive drum 1, 40 
which is constant regardless of changes in the magnifi- 
cation, while the movable mirrors 12 and 13 arc moved 
to the left at a speed of v/2m. When the magnification 
is changed, the lens 14 is moved along the optical axis 
followed by a shift and swing of the mirror 1$, but 45 
explanation of the magnification changing device will 
not be given here because such is commonly known. 

On the left-hand side of the body of the coping appa- 
ratus, there are disposed an upper paper supply portion 



ing 22, from which the copy paper is fed. UP and 
DOWN keys 93 and 94 for changing and setting up the 
copy image density stepwise, magnification setting keys 
100-103 with their respective predetermined values of 
5 magnification assigned thereto, and LEDs 100o-103a 
provided in correspondence with the keys 100-103 for 
displaying the established copy magnification. 

T he interrupt copying mode is such that it will sus- 
pencTa copying operation in th e normal mode halfway 
10 a nd allow another copying operation to be_ performe d. 
Upon pressing thVmterr upt key 90 in thej niddle ofT 
copying operation in t'mr normal mode the copying 
operation is suspended, whTIeth TeJhen existing copying 
condition s (number.of_copies ,jcoDyjiu^fic aiio^n, co py 
15 de nsity,' et c.}jare jeniporArijy ^stored , , jn ^ a m emory, and 
'Ih ^interru pj f^pyingf mode is established. Thereby, 
sening up oTthe copying cona^tionsrfor the interrupt 
copying is enabled and the copying operation based on 
the thus established copying conditions is made possible 
to be performed. If the interrupt key 90 is pressed again 
in th e ^j^ e^JL &eihT^^ 

rupt copyingmode is canccHe^'^n^ ^K^ri^jq^nn^ 
tions existent before thTinterruptio n and stored in the 
memory when the interrupt copying mode was estab- 
lished are automatically called hack tn h*> re-established, 
and tKusT the mode is reset to the norm al mode which 
was existent before applicat ion 6TThT1ffleWprioTrt ir 
t h e copying -^ppaTatosnJf-tne present invention, the 
copying conditions establis hed inth cjqUrxuipL CQpYing 
mode are stored in the memory so that the next time the 
interrupt copying mode is established the copying con- 
ditions in the preceding interrupt copying mode are 
Automatica lly called back and thereby the initial set ting 
of the <c^ pjflngj5pnditions, fo.r..the interrupt copying a re 
mad e.^ ^^^^ ".». — 

— FIGTSis a block diagram schematically showing a 
control circuit for the copying apparatus A. Referring 
to the figure, CPU denotes a microcomputer 50 which 
performs control of copying operations and control of 
the control panel portion. The microcomputer CPU 
outputs control signals to the keys 80-91 on the control 
panel 70, a switch matrix 51 composed of various detec- 
tion switches for the interior of the body of the copying 
apparatus and the like, the-7-segment display 72, a dis- 
play matrix 53 composed of LEDs 100a- 103a, 106a, etc. 
on the control panel 70, and electrical load 54 such as , 
the developing device 6, transfer ^charger 7, etc., and 
receives signals from the switch matrix 51. The mi- 
crocomputer CPU includes a register RS which stores 



20 and a lower paper supply portion 22 including paper 50 copying conditions input from keys on the control panel 



feeding rollers 21 and 23, respectively, while a transport 
path for the copy paper is formed by pairs of rollers 24 
and 25, a pair of timing rollers 26, a transport belt 27, a 
fixing device 28, and a pair of discharge rollers 29. 

FIG. 2 shows the arrangement of various operating 
keys on a control pane) of the copying apparatus A _On 



55 




indicating numbers of foujJEgures^ en-keys 8 Q-89cor 
responding to numerals 1, 2, 97ano r 0, respe^tivelyrfbr 
setting up the number of copies, an interrupt key 90 for 
swi tching between the n orma] copying mode and the 
interrupt cop ying mode, a cleara op'kcy~9Hor- stepping 
a copyi ng operation and cancelfingjn pufjm abTbv otheT 
keys, a paper selection key 9TTof selectively designat- 
inglfi?~paper feeding opening, either the upper paper 
feeding opening 20 or to the lower paper feeding open- 



JO and a stack ar^eavSA for saving therein, at the time 

whch &S^ condi- 
tions beTorglhe interrupt copyingrgre Td^rjtc. mem - 
orX-S^apJ<^up-by^a*ba^ for stoi fog^thercin^ 
TOpying^ conditions as described later and adapted such 
that its contents are called when the interrupt mode is 
selected by operation of the interrupt key 90. 

Now, steps in the process for copying operation per- 
formed in the microcomputer CPU will be described 
60 according to the flow charts in FIGS. 4-7. 

FIG. 4 schematically shows the overall structure of 
the process performed in the microcomputer CPU. 
After the progr am is started, at step SI. the microc om- 
puter CPU is reset and then control variables for the 
microcommjter itself are prese nt with^ red etermine d 
data. At step S2, an internal timer for regulating the 
length of one routine is set. At step S3, signals are out- 
put to the display matrix 53 and the load 54, and at step 



65 
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S4. signals are received from the switch matrix 51. At 
step S5 a subroutine is executed for processing signals 
from each of the keys on the control panel 70, about 
which detailed description will be given later according 
to FIG. 5. At step S6, a process for renewing or updat- 
ing the memory 55, and at steps S7 and S8, the process 
for copying operation according to the copying condi- 
tions stored in the register RS and other processes are 
executed. At step S9, the completion of the time period 
set by the interna! timer is awaited, and upon the se- 
quence returns to step SZ And thereby, completion of 
the routine is controlled to be constant. 

FIG. 5 is a flow chart showing the contents of the 
subroutine at the step S5 for processing the signals from 
the keys. At step SU, the subroutine for the process for 
th e interrupt key is called, abo ut which detailed descrip- 
tion wuJ be given later according to FIG. 6. Steps 
S12-S17 are the subroutines for processing signals from 
the other keys on the control panel 70, and in the sub- 



10 



15 



the copying conditions in the preceding normal mode 
before the interrupt mode are set up, while when 
switched to the interrupt mode, the copying conditions 
in the preceding interrupt mode are set up. The preced- 
ing copying conditions in the normal mode are stored in 
the stack area SA, while the copying conditions in the 
preceding interrupt mode are stored in the memory 55. 

FIG. 7 is a flow chart showing the contents of the 
subroutine for the process for the memory at step S6. 
This subroutine is for storing in the memory 55 the 
copying conditions at the time when the interrupt mode 
is selected, i.e., whether the mode is the interrupt mode 
or not is decided according to the interrupt flag F at 
step S31, and if it is the interrupt mode, i.e., if the flag F 
is "I", then at step S32, the then existing copying condi- 
tions stored in the register_ RS are^ oye rwrittenjrMhe 
memory 55 so that the latest^ the 
interrepr*n^emay be' storeXtherein, Sincelfie mem- 
ory 55 is backed up by a battery, the contents thereof 



routines of steps S14-S17, the copying conditions input 20 are not destroyed even if the power supply is turned off. 



from the control panel such as the number of copies, 
copy magnification, and copy density are stored in the 
register RS within the microcomputer. 

FIG. 6 is a flow chart showing the contents of the 
subroutine for the process for the interrupt key. At step 25 
S21, it is decided whether an ON edge from the inter- 
rupt key 90 has been detected or not, and if it has not 
been detected, the scmirncr re rfturne fL and this proce - 
durejs^ejidejdJWhen the ON edge has been detected, it 
is'Becided at step S22 whether the write flag F is "1" or 30 
not. This write flag F means a flag indicating the copy- 
ing mode, i.e., when the write flag F is *T\ it is indi- 
cated that the m ode is the imero M.mode.jmd, when the 
write flag F is not **]'*, it is indicated that the mode is 
jQlCJ3^nnal-mode7-AVhen the write flag F is decided not 35 
to be "1" at step S22. i.e., in the case where the copying 
mode is the normal mode, the data representing the 
existing copying ^conditions {number of copies, __copy 
mag nification, rop^o>nsi ty7etc.) [stored Hithe register 

RS"afe tcmporariiy "saVed^i ^ the storing in the memory 55 of the copying conditions 

Ihe microcom^ step r'SffiT in the interrupt mode is automatically performed, it is 
the interrupt flag F is turned to "1" so that the copying not necessary to make operations for storing the copy- 
mode indication is cha nged to the inierrUDt-COpying ing conditions each time, and since the latest copying 

mode, awfaTstep~S27, the gnpying^nnditirtns.storedjn conditions in the interrupt mode arc stored, it conse- 

the jnemQr y_35uare-read>out- and 'Stored'in -the* register 45 quently leads to an automatic set-up of the frequently 



and when the interrupt mode is selected next time, the 
contents are called in the above described processing 
routine for the interrupt key and the copying conditions 
are used for the initial setting. After such initial setting 
has been made, the copying conditions can be freely 
altered by operations of the keys on the control panel 
70, and when they are altered, the contents of the mem- 
ory 55 are altered in the processing routine for the mem- 
ory just described above. 

According to the above described embodiment, when 
the interrupt mode is selected by the operation of the 
interrupt key 90, the latest copying conditions in the 
preceding interrupt mode are used for initial setting, 
and therefore, the copying apparatus can be immedi- 
ately put in operation under the same copying condi- 
tions as in the preceding interrupt mode and there is no 
need for setting up the copying conditions again except 
when some alteration must be made, and thus, operabil- 
ity of the copying apparatus is improved. Besides, since 



ICS whereby the ini tial setting of the copying cond itions 
as those for the interrupt co pying is execu ted. The 

copying gondii iflHS thgn stnrgrf-iii tV ipgii^ry S3 are 

the copying conditions at the time of the preceding 
interrupt copying, which are written therein at the step 50 
S32 in the later described processing subroutine for the 
memory. On the other hand, when the interrupt flag F 
is decided to be "1" at step S22, i.e., in the case where 
the then existing mode is the interrupt copying mode, 
the copying conditions jnjdhejiormal modej>eforej h 5 5 
interrupt copying-stored in the staclTarea"SA within the 
microcomputer CPU are read out and stored in the 
register RS at step S23, then at step S24, the interrupt 
flag F is turned to "0", and thus, the mode is restored to 



used copying conditions. In this sense also the operabil- 
ity is improved. Although it is adapted such that the 
stored copying conditions are called back and set up, 
the operation therefore is done by the hitheno used 
interrupt key 90 and no new key is required, so that, the 
cost can accordingly be kept down, and also, the con- 
trol panel is prevented from becoming complicated. 
And when the mode is changed to the interrupt mode, 
the user can easily alter the copying conditions that are 
used for the initial setting. Thus, the interrupt copying is 
made easier to practice and the interrupt key 90 is en- 
hanced in its usefulness. 

Although, in the above described embodiment, the 
updating of the memory 55 is adapted to be performed 



the normal copying mode. The copying conditions that 60 at the same timing as the change of the copying condi- 



are stored in the stack area SA are those in the normal 
mode that were written therein at the time of the afore- 
said establishment of the interrupt copying at step S25. 

According to the routine for the process for the inter- 
rupt key as described above, the normal mode and the 65 
interrupt mode are switched to each other by actuating 
the interrupt key 90, and when switched from the inter- 
rupt mode to the normal mode by the interrupt key 90, 



tions, the same can be performed, for example, at the 
timing when the interrupt mode is cancelled by the 
operation of the interrupt key 90, when the print keyJUw 
is operated, or at other suitable timing, i nc processing 
routine for the interrupt key and that for the memory 
are suitably modified as to their contents or their posi- 
tions in the flow charts. The interrupt key 90 may be 
named differently as long as it is a key having the above 
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described function. Although the example was men- 
tioned above in which a stack area within the mi- 
crocomputer was used as the memory means for saving 
therein the copying conditions in the normal mode, it is 
not only way practicable. A portion of the RAM 55 5 
may also be used as the stack area. 
What is claimed is: 

1. A copying apparatus having an interrupt copying 
function for performing an interrupt copying operation 
by interrupting a normal copying operation, compris- 10 
ing: 

input means for manually inputting copying condi- 
tions; 

first memory means for storing said copying condi- 
tions inputted by said input means; 15 

copying control means for performing the normal 
copying operation and the interrupt copying opera- 
tion according to the copying conditions stored in 
the first memory means; 

mode switching means for switching between a nor- 20 
mal copying mode in which the normal copying 
operation is performed by said copying control 
means and an interrupt copying mode in which the 
interrupt copying operation is performed by said 
copying control means; 25 

second memory means for temporarily saving the 
copying conditions of the normal -copying opera- 
tion interrupted by the interrupt copying opera- 
tion; 

third memory means for storing the copying condi- 30 
lions, including manually inputted copying condi- 
tions, of an immediately preceding interrupt copy- 
ing operation performed by the copying control 
means; 

means for temporarily saving in said second memory 33 
means, when the normal copying mode is switched 
to the interrupt copying mode by said mode 
switching means, the copying conditions stored in 
said first memory means, and for initially setting up 
in the first memory mean the copying conditions of 40 
the immediately preceding interrupt copying oper- 
ation which are stored in said third memory means; 
and 

means for saving in the third memory means, when 
the interrupt copying mode is switched to the nor- 45 
mal copying mode by said mode switching means, 
the copying conditions, including manually input- 
ted copying conditions, stored in said first memory 
means, and for setting up the copying conditions 
stored in said second memory means in said first 50 
memory means, whereby copying conditions in a 
preceding interrupt copying mode are initially set 
in the first memory means when the interrupt copy- 
ing mode is selected by the mode switching means. 
1. A copying apparatus according to claim 1, wherein 55 
said third memory means is a read-write memory. 



8 



3. A copying apparatus having an interrupt copying 
function comprising: 

input means for manually inputting copying condi- 
tions; 

mode selection means for selecting an interrupt copy- 
ing mode in which an interrupt copying operation 
is effected; 

memory means for storing copying conditions, in- 
cluding manually inputted copying conditions, 
under which a preceding interrupt copying opera- 
tion was performed; and 

setting means for initially setting the copying condi- 
tions of the preceding interrupt copying operation 
which are stored in said memory means, including 
manually inputted copying conditions of the pre- 
ceding interrupt copying operation, when the in- 
terrupt copying mode is selected by said mode 
selection means. 

4. A copying apparatus according to claim 3, wherein 
said altering means includes input key means for manu- 
ally inputting the copying conditions. 

5. An interrupt copy control device of a copying 
apparatus for interrupting a normal copying operation 
and performing an interrupt copying operation and 
thereafter completing the normal copying operation, 
comprising; 

inputting means for manually inputting copying con- 
ditions for said normal copying operation and for 
said interrupt copying operation; 

memory means for receiving and storing said manu- 
ally inputted copying conditions in which the nor- 
mal copying operation and the interrupt copying 
operation are to be performed; 

switching means for switching between a normal 
copying mode in which said normal copying opera- 
tion is performed and an interrupt copying mode in 
which said interrupt copying operation is per- 
formed, said interrupt copying operation having a 
higher priority than said normal copying opera- 
tion; 

means for saving in said memory means the copying 
conditions, including manually inputted copying 
conditions, under which an immediately preceding 
interrupt copying operation was performed; and 

means for initially setting, when the norma) copying 
operation is switched to the interrupt copying 
mode, the copying conditions stored in said mem- 
ory means under which an immediately preceding 
interrupt copying operation was performed and for 
setting, when the interrupt copying mode is 
switched to the normal copying mode, the copying 
conditions that existed during the normal copying 
operation that was being performed before the 
switching means switched from the normal copy- 
ing mode to the interrupt copying mode. 
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